By J. G. TURNER, F.R.C.S., L.D.S.Eng. THERE are three points to which I want to draw attention in this paper:-(1) The movements of teeth in the jaws, as revealed after extractions. (2) Movements due to forces external to the bone. (3) The association of deformity with "adenoids."
As far as possible I will deal with them separately.
(1) Movements of teeth in the jaws, as revealed after extractions.-These movemen ts must not be confounded with the general forward movement of the dental arch with the body of the bone (maxilla or mandible), which accompanies, and is part of, the development of the face. Like this general forward morement of the bones, these special tooth movements are confined to the growth age, but they differ markedly in the two bones.
(a) In the maxilla it is well known that if e, 6 or 7 be extracted in early life the posterior teeth come rapidly forward; in the body of the bone if they are not yet erupted. The movement depends on active bone growth, and as I shall show later, tends to be in abeyance when bone growth fails. d
If an upper be extracted early, the general opinion seems to be that the same forward movement of the posterior teeth follows. This, however, is not the case. So long as e is in position there is no forward movement of the posterior. teeth.
The e makes an absolute block (figs. 1 and 2).
(b)
In the mandible the general opinion is that a similar forward movement takes place. But, in fact, no such movement obtains. If a lower e, 6 or 7 be ex-
5.
tracted early, the posterior teeth will tilt forward, or if unerupted, will erupt in the axis of the developmental position. But my point is that if a lower 6 be extracted early, the 5 and, to a lesser extent, the 4 and the more anterior teeth, will travel back. The 5, if unerupted, will travel back in the body of the bone and may erupt hard against the 7. This movement is comparable to the forward movement of the FIG. 3.-X-ray pictures of mandibnlar cheek teeth showing the tilting of the 7 after extraction of 6, which is commonly mistaken for forward movement. The gap. between the root apices of 7 and 5 shows that the apposition of the crowns is only due to tilting. 1644 60 Sectionof Odotololy 1645 upper molars; it is a movement of the whole tooth. The fact that after early extraction teeth become tilted towards the vacated socket has led to the idea that, e.g., the lower 7 moves forward just as an upper 7 does, and Sir Norman Bennett figures a case in which he asserts that this has happened. He, further, cannot understand how 5 could move back against the interlocking bite. But he has overlooked two important points (there are others, i.e., both ± teeth are pushed back, and teeth may move in a groove formed by the cusps of the +). To prove his case he must show an X-ray picture with the roots of 5 and 7 close to and parallel to each other: such a skiagram is very hard to obtain-I have only one and the bite shows that the lower 7 retains its normal position while the upper 7 has moved forward;
i.e., the anterior teeth have gone back. Far more often the backward movement of 5 has not been rapid enough to reach 7 before this has tilted and an X-ray picture shows crowns in apposition, but a wide gap between the root-apices ( fig. 3 ). The other point he has missed is that 5 goes back in the body of the bone. Presumably it can be stopped by intercusping, but unless that occurs, if a lower 7 be extracted early the 5 will move back. If now a lower d be extracted early, the lower e 4 5 remains steady, it has no tendency to move forward any more than has the upper e (see figs. 1 and 2). During the growth age there would seem to be currents of bone at work in the bodies of the bones. The current in the maxilla sets forward and is blocked by -, and probably, so far as I can judge, never reaches 4.3.2.1. The current in the 5, lower sets backward and is most intense in the 5 region: it can and does affect 4.3.2.1, and I have shown some cases suggesting that it affects 6.7.8. (The developmental position of 6.7.8 necessitates a backward rotation to allow of eruption.)
(2) Movements of the teeth due to external forces.-These movements again are best shown by the results of early extractions. They cease with adult life when the bones are hardened. For convenience, we may divide them into: (a) tilting movements; (b) compression movements. (a) Tilting movements, by which I mean the tilting of a tooth towards a vacated socket, are generally explained as being due to the action of biting, and though I am not satisfied with the current diagrams of the resolution of forces, I have to acknowledge I can find no other explanation, except possibly the action of the buccinator. For my purpose to-night they are of importance because, as I have already shown, the forward tilt of the lower 7 gives rise to the idea of a movement forward in toto.
(b) Compression movements. These are important because they show the compressing power of the lips and cheeks. They are well shown by the results of early extractions, and, again, they cease in adult life when the bones are hardened.
As a general description one may say that whenever in early life a member of the dental arch is extracted, the remaining teeth tend to be pushed together till they are in stable apposition. The movement of any individual tooth may be only a tilting, i.e., a swing from the apex, but appearances often suggest an absolute flattening, including the whole of the alveolar bone. These movements are the invariable accompaniment of early extractions and are of importance from an aetiological standpoint because there is no other factor which can account for them except the compressing action of the lips and cheeks (see fig. 6 , p. 64).
It has been objected that, at most, the lips and cheeks can exert but a slight force of compression, but, in fact, only a very slight force is needed for the purpose, as every orthodontist knows, especially when the teeth are still but partly formed and the sockets wide-mouthed. I believe it is agreed that Darwin was right in attributing the change of direction of the auditory meatus of the lop-eared rabbit to the drag of the lop-ears: I have never weighed the lop-ears,'but they cannot be very heavy and their effects are very far-reaching. But there is direct clinical proof of the compressing action of the lips and cheeks to be found in those rare cases of early unilateral facial paralysis.
Dr. Lack has recorded one in his book on " Diseases of the Nose," Mr. J. S. Barr has recorded one in the British Dental Journal, 1910, xxxi, 483, and I myself found one in the, asylum at Waddesley Bridge, Sheffield. In these cases the dental arches, both upper and lower, are undistorted on the paralysed side, but flattened on the active side. Obviously, muscular action cannot be put out of count in these cases, though they were all adenoid cases and mouth-breathers, and the possibility of' additional compression action by the stretched tissues of normal tone must be considered. The tissues of the cheeks, and especially the muscles, are all normally elastic, and the open mouth may well bring this force into play. There is, indeed, clinical evidence that this occurs. It is actual clinical experience that it is useless to expand the dental arches while mouth-breathing persists; as soon as the apparatus is taken away the compression deformity recurs. It is also clinical experience that success can be attained in these cases when the mouth-breathing is cured.
(3) The association of deformities of the dental arches with adenoids.-Statisticians are demanding of us figures to prove a significant correlation between adenloids and deformities of the dental arches. I am sorry I have none, but clinically there is a most significant correlation. During the last year I have only found, in my work at the Royal Dental Hospital, London, two cases in which there was not an appreciable amount of adenoids present, and in both these cases there were large tonsils. I may say that I rely on a throat specialist for the diagnosis. Further, I find that I can diagnose the presence of adenoids, almost to a certainty, by the condition of the dental arches. To do this it is necessary to remember that there are two deforming factors in adenoid cases: (a) Failure of growth of the maxilla. (b) Lateral compression.
Failure of growth, I find, accompanies even a small adenoid pad, such a pad as apparently leads to no mouth-breathing. In adenoid patients with broad nasopharynges, failure of growth of the maxilla is common while compression deformity is rare.
In the patients with narrow naso-pharynges, both growth-failure and compression are at work, and compression may begin so early as to deform the temporary arches.
Failure of growth is evidenced by persistence of a developmental stage belonging to an earlier age. It may begin as early as the period of eruption of the temporary incisors. In this case these teeth will retain some degree of their developmental positions. Instead of conforming to a regular arch, they will present some degree of the position shown in the diagram, which is their developmental position lip tongue.
Later, the temporary incisors and canines should be found well spaced, e.g., at 4T. Failure of spacing I have found a most valuable clinical sign of adenoids.
On the eruption of the permanent teeth, persistence of the developmental positions of the laterals and canines is a marked feature. The laterals are usually developed inside and partly behind the centrals (sometimes the developmental position is labial to the centrals) and this is the position in which they are found in the deformed arches we are considering; sometimes they are found almost meeting in the mid-line, a position best explained as an accentuation of the developmental position by external compression. The canines are developed above the rest of the teeth, 4 and 2 being almost in contact, and in the cases we are considering, this is their position of eruption. There has never been sufficient bone growth to accommodate the canines. When they erupt, they at once come under the compressing action of the cheeks and the apparent protrusion of the upper incisors often becomes ,accentuated. It will be recalled that the conditions above noted as occurring in the maxilla are often found Section of Odontology simultaneously in the mandible-because the lower arch is included' in the upper, not because of subnormal growth of the mandibular body.
There is further clinical proof of the correlation of failure of maxillary growth with adenoids in the fact that removal of the adenoids is followed by an almost sudden resumption of maxillary growth. It is often possible to date' the age of adenoid operation by noting a sudden widening of the arch, in the region, e.g., of the 6, which suggests a date before the age of 5T6 ( fig. 4 ). On the other hand the patient who has been left without operation will show an arch narrow in its whole length or one that widens in the 8 region as he " grew out of his adenoids" (fig. 5 ).
Another clinical observation I have made is that even the forward movement of the upper 6's and 7's-a movement which with normal growth is surprisingly active -may be almost in abeyance in the presence of adenoids ( fig. 6, p. 64 ).
It is very important to note that lost growth is never made up for, and that the longer the adenoids persist, the worse will be the deformity of the dental arches.
To prevent confusion of thought, I may add that I am not maintaining that every deformity of the dental arches is accompanied by adenoids. I do maintain, bowever, that by far the majority are, and that early removal of the adenoids will prevent FIG. 6.-Unoperated adenoids. Early extraction of 6 I has been followed by no forward movement of 7 (X-rays show it is tilted forward); .5 4 3 have been pushed back and in by cheek-pressure. In a normal case 7 I would have moved rapidly forward. their occurrence. And here again there is good clinical evidence, for it is my experience that since the operation for removal of tonsils and adenoids became so popular, I have seen far fewer of the extreme deformities than I saw 30 years ago. Is it permissible to add that the evolutionary explanation deprives us of all hope of prevention ? 6zd
